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This aeromagnetic contour map and accompanying profiles are a part of
a series showing the results of aeromagnetic surveys over approximately
49,000 square miles in Minnesota. The survey was conducted by the U. S.
Geological Survey in cooperation with the Minnesota Geological Survey.
The purpose of the investigation was to delineate the major magnetic trends
associated with known iron ore deposits and to indicate areas that may be
favorable for additional exploration.

Total-intensity aeromagnetic data were obtained by flying north-south
lines spaced a mile apart at altitudes close to 500 feet above the ground.
Magnetic detecting equipment consisted of the continuous recording
AN /ASQ-3A airborne magnetometer modified for geophysical use with the
detecting element towed about 75 feet below the aircraft. A continuous
record of the altitude above ground was obtained by a recording radio
altimeter. Flight lines plotted on aerial photos were used for pilot guidance.
The actual flight path was recorded by a gyrostabilized continuous-strip
camera establishing ground location control. A system of simultaneous
identification points marked the camera, altimeter, and magnetometer
records. East-west base lines were flown to correct for diurnal variation and
drift and to adjust the flight lines to a common arbitrary datum.

The magnetic anomalies shown on this map result from differences in the
magnetic properties of the buried Precambrian rocks and not of the over-
lying rocks described in this text. The available data on both the depth of
drift and the nature of rocks underlying the glacial drift—although meager —
are as complete as possible.

The area mapped lies in the Red River Valley. The three western tiers
of townships are covered by lake clay deposited in glacial Lake Agassiz.
The two eastern tiers of townships are covered by sand and beach deposits
of the former lake. Except for the beach ridges, relief is slight over most of
the area. There is a general westward slope of the surface from 925 feet
above sea level at Radium in the southeast to 750 feet on the Red River in
the northwest corner.

The glacial drift and lake sediments are about 175 feet thick in the north-
western part of the area and about 250 feet thick in the northeastern part.
They are as much as 350 feet thick in the southeastern part.

With the exception of a probable sandstone recorded in a well log for sec.
24, T. 157 N., R. 48 W, rocks of Paleozoic age are unknown. Much of the
map area is covered with bluish shale and a basal white sand, both of
Cretaceous age. Lignite has been reported at several places. It is doubtful,
however, that the Cretaceous sedimentary rocks are continuous. This is
especially true in the eastern part of the area where the Precambrian rocks
rise rather sharply eastward. Information on the Precambrian rocks is scarce.
The Precambrian surface slopes westward and is quite steep in the two east-
ern tiers of townships. Residual clays have been found in some wells, and
at Stephen a quartzose granite was recorded in a well from 140 to 800 feet.
Granite is also reported at a depth of 440 feet in an old well drilled at Argyle.
A doubtful log records granite at Radium at 496 feet from a well in the
NWI{ sec. 4, T. 156 N., R. 49 W.

Three wells at Warren are reported to have penetrated granite at about
300 feef. A recent test hole drilled under a cooperative program between the
U. 8. Geological Survey and the Commissioner of Iron Range Resources and
Rehabilitation penetrated shale of possible Cretaceous age from 259 to 279
feet and Precambrian granite from 279 to 280 feet.

The pattern of the magnetic contours suggests granite except for the linear
anomaly in the east-central part of the map.
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Note

Aeromagnetic data are obtained and compiled along a
continuous line, whereas ground magnetic surveys are
made at separate points. Errors within the normal limits
of any magnetic measurement may cause slight discrep-
ancies between flight lines in an aeromagnetic map,
which would be more obvious than similar discrepancies
between points in a ground magnetic map. For this
reason as much care should be exercised in evaluating
= AULI | | rr.1agnetic features‘ that appear as elongat_ions along a

single aeromagnetic traverse as in interpreting an anom-
aly indicated by a single ground station.
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